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Abstract  
AIM: The aim of the study is to analyze the internal consistency; validity and factor structure of the 
twelve item General Health Questionnaire for the Macedonian general population.  
MATERIAL AND METHODS: Data came from nationally representative sample of 1603 randomly 
selected Macedonians all aged 18 years or older.  
RESULTS: The mean GHQ score in the general sample was found to be 7.9 (SD = 4.3). The 
results revealed a higher GHQ score among women (M = 8.91, SD = 4.5) compared to men (M = 
6.89; SD = 4.2). The participants from the rural areas obtained a lower GHQ score (M = 7.55, SD = 
3.8) compared to participants coming from the urban areas (M = 9.37, SD = 4.1). The principal 
component analysis with oblique rotation (direct oblimin) with maximum likelihood procedure 
solution was performed and the results yielded a three factor solution which jointly accounted for 
57.17% of the total variance: Factor I named social management (items 1, 3, 4, 6, 7 and 8); Factor 
II stress (items 2, 5 and 9) and Factor III named self-confidence (items 10, 11 and 12). Its factor 
structure is in line with representative research from other population groups.  
CONCLUSION: The GHQ-12 can be used effectively for assessment of the overall psychological 
well-being and detection of non-psychotic psychiatric problems among the Macedonian population. 
 
 
 
 
 
 
 
Introduction 
 
Mental health is an important indicator of the 
general health status in one society and its burden is 
considered as one of the most common causes of 
disability in the world [1]. According to the latest World 
Health Organization (WHO) Mental Health Action Plan 
2013-2020, between 76% and 85% of people with 
severe mental disorders receive no treatment for their 
disorder in low-income and middle-income countries 
such as Macedonia; in parallel the corresponding 
range for high-income countries is between 35% and 
50% [2]. An uprising problem in low-income and 
middle-income countries is the existing gap between 
the need, provision and quality of treatment for 
patients as well as the insufficient number of health 
personnel dealing with mental health problems or 
trained in the use of psychosocial interventions. In 
addition the numbers indicate that the awareness of 
public authorities is unfavourable as well - only 36% of 
people living in low income countries are covered by 
mental health legislation. In Republic of Macedonia, 
neuropsychiatric disorders are estimated to contribute 
to 19.5% of the global burden of disease. The suicide 
rate for males is 9.5 per 100.000 populations and for 
females are 4 per 100.000 populations. Taking into 
account its economic and social consequences, which 
do not just affect the individual but the society as a 
whole, WHO highlights the need for psychiatric 
prevention.  
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There are a variety of screening instruments 
that are able to diagnose and determine mental health 
disorders. However most of them have received 
validation only in developed economies and do not 
reflect the reality of the low and middle income 
economies, thus undermining the potential to do good 
quality research. This research reports on the 
translation and validation of 12 item General Health 
Questionnaire (GHQ 12) among the general 
population in Macedonia. The General Health 
Questionnaire was developed as a self-administered 
screening instrument aimed at detecting individuals 
with diagnosable mental health disorder [3] or to 
‘differentiate psychiatric patients as a class from non-
cases as a class [4]. It allows for distinguishing 
patients suffering from psychiatric problems from 
those in good mental health [5]. It can be administered 
among the general population and non-psychiatric 
settings [6]. The original version of this questionnaire 
was consisted of 60 items; however other versions 
with 30, 28 and 12 questions were also developed.  
The GHQ 12 is the most widely used 
screening instrument for common mental disorders. It 
is recommended as a case detector since it is 
characterized with brevity, effectiveness and 
robustness and works as well as its longer versions 
[7]. The longer versions should be used only if there is 
an interest for scaled scored in addition to the total 
score. The GHQ-12 has been translated to many 
languages and its psychometric properties have been 
studied among many different populations groups 
including youth, elderly or urinary patients [8-18]. 
There are two different scoring styles of the 
questionnaire: Likert type (0-1-2-3) and bimodal (0-0-
1-1). 
Regarding the factor structure of the GHQ-12, 
the literature contains evidence supporting 
unidimensional, two-factor and three-factor 
conceptualizations of the GHQ-12 [16]. Analyses of 
the factor structure of the GHQ-12 by Corti [19] 
indicated a unidimensional model. Similar findings 
were confirmed by other researchers as well [20-22]. 
However other studies suggest that the GHQ-12 
contains two and three clinically meaningful factor 
solutions [23-25]. In example, Politi et al. [24] 
extracted two factors named general dysphoria and 
social dysfunction. Based on his research among 
6151 Australians aged 16-25, Graetz [23] reported a 
three factor structure. Factor I was called Anxiety 
(consisted of items 2, 5, 6, 9); factor II is Social 
dysfunction (consisted of items 1, 3, 4, 7, 8, 12) and 
factor III is Loss of confidence (consisted of items 10, 
11). Lopez and Dresch [11] report a three factor 
structure in which Factor I is called Successful Coping 
(items 1, 3, 4, 7, 8, 12); factor II is called Self-esteem 
(items 6, 9, 10, 11) and Factor III is called Stress 
(items 3, 5, 9). The Tamil version of the GHQ-12 
revealed three factors as well, which in accordance to 
the item content in each of the factors were named 
Depression-anxiety, Social performance and Self-
esteem [26]. Another three-factor model emerged 
from a study that examined the validation of the GHQ 
12 among the elderly population [27], more 
specifically 2123 participants aged over 60 years  and 
7490 younger adults in the United Kingdom. The 
study confirmed that the three factor structure 
proposed by Graetz had the best fit for younger and 
older people. In line with this the three factors 
obtained were Anxiety and Depression, Social 
Dysfunction, and Loss of Confidence.  Since the 
GHQ-12 is effective, affordable, and brief and with a 
well documented research application as a psychiatric 
screening toll, it was decided to translate the 
instrument in Macedonian and administer it to a 
general population sample. 
The aim of the study is to analyze the internal 
consistency; validity and factor structure of the twelve 
item General Health Questionnaire for the 
Macedonian general population.   
 
 
Material and Methods 
 
Instrument 
The twelve-item GHQ (GHQ-12) consists of 
12 items that assess the extent of a mental problem 
over the past few weeks. In order to obtain an overall 
GHQ score, responses were scored using a Likert 
type scale (0-3) instead of the binominal (0-0-1-1). A 
GHQ score is calculated for each subject by summing 
the scores for each of the twelve items. This total 
score can range from 0 (substantial decrease in all 
symptoms) to 36 (substantial increase in all 
symptoms). Higher scores indicate more psychiatric 
morbidity.  
The validity was confirmed using the 
Subjective Vitality Scale (VS). This is a seven-item 
instrument developed by Ryan and Fredrick to 
measure vitality [28]. It has two versions: an Individual 
Difference Level Version, which asks individuals to 
respond to each item by indicating the degree to 
which it is generally true in their lives; and the State 
Level Version, which asks individuals to respond to 
each item in terms of how they are feeling at that 
moment. For the purpose of the research the 
individual difference level version of the vitality scale 
was used [29]. This instrument has previously been 
used to measure the relationship between 
psychological distress and vitality [31, 32]. 
The instrument was translated from English to 
Macedonian using the procedure of forward- 
backward translation procedure. With intention to 
develop a Macedonian version of the instrument that 
is conceptually equivalent to the original version, the 
back-translated English version was compared and 
discussed. The draft version was pilot tested and any 
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identified discrepancies were discussed and solutions 
were reached through a consensus.  
Sample 
The survey was administered on a random 
selected representative sample of the Macedonian 
general population aged above 18 years. The sample 
was calculated using data from the National Statistical 
Office (2002 state census) for population aged above 
18 years, in regards to age, gender, education, 
municipality of  residence and ethnicity. The research 
consisted of: 1) phase one - determining the number 
of representatives above 18 years of age from each of 
the 72 municipalities at national level and 2) phase 
two - administering the questionnaires in a one hour 
session in each of the municipalities in the country. 
The participants were invited to participate in one hour 
session. Members of the research team explained the 
purpose of the study and administered printed 
versions of the questionnaires to a randomly selected 
sample of 2504 individuals, out of which 1603 
individuals agreed to participate. The participation was 
voluntary and the information on the purpose of the 
survey was explained on the cover page of each 
questionnaire. The survey was anonymous and no 
marks were printed on the questionnaires that could 
identify the respondent. All participants in the survey 
provided informed consent for their participation. After 
the questionnaire was completed, it was returned in 
an especially dedicated box by the participant. The 
methodological approach for administering the 
questionnaire has been based on previous research 
done in the field [11].  
 
Statistical analysis 
The internal reliability of the GHQ-12 was 
assessed using the Cronbach’s alpha coefficient. 
Items that scored equal or greater than 0.70 were 
included in the further analysis. The sampling 
adequacy was detected trough Keiser-Meyer-Olkin 
(KMO) and Bartlet’s tests of spherecy. The factor 
structure of the GHQ-12 was determined trough 
principal component analysis with oblique rotation 
(direct oblimin) with maximum likelihood procedure 
solution. This was done in accordance to the 
recommendations by Graetz  that oblique 
rotation(direct oblimin) with maximum likelihood 
procedure are more convenient and can deliver a 
solution that is simpler and easier to interpret, 
compared to the undesirable properties of the 
orthogonal (varimax) rotation. Convergent validity was 
evaluated in order to investigate the relationship 
between the twelve item version of the GHQ-12 and 
the VS. In addition, the questionnaire also collected 
the demographic information of the respondents (age, 
gender, education level, residence and region).  
 
 
Results 
 
Completed questionnaires were collected 
from 1603 individuals from Republic of Macedonia 
with a sound response rate of 64.05%. Table 1 
presents the demographic profile of the survey 
population.  
Table 1: Demographic profile of survey population 
Gender % (N) 
Male 48.5 777 
Female 51.5 826 
Age    
18-26 years 22.2 356 
27-37 years 30.1 483 
38-54 years 28.8 462 
55-64 years 15.3 245 
Over 65 years 3.6 58 
Ethnicity % (N) 
Macedonian 69.3 1111 
Albanian 24.9 399 
Turkish 1.3 21 
Roma 1.1 18 
Serbian 1.3 21 
Vlach 0.7 11 
Other 1.4 22 
Residence % (N) 
Rural 63.3 1015 
Urban 36.7 588 
Region % (N) 
Skopje 30.1 483 
Southeast 9.1 146 
East 8.8 141 
Northeast 9 144 
Vardar 7.3 117 
Southwest 11 176 
Polog 15.6 250 
Pelagonija 9.1 146 
Education % (N) 
Primary school 19.6 314 
High school 54.4 872 
University  26 417 
 
The GHQ mean score in the sample was 
found to be 7.9 (± 4.3). The mean score among 
women (8.91 ± 4.5) was higher compared to men 
(6.89 ± 4.2). The difference was found to be 
statistically significant (t = 5.1; p < 0.000). The 
participants from the rural areas obtained a lower 
GHQ score (7.55 ± 3.8) compared to participants from 
the urban areas (9.37 ± 4.1) with no significant 
differences between the two groups (p > 0.05). 
Table 2: Results of Item-scale analysis 
Item-scale 
Adjusted Item scale 
correlation* 
Cronbach alpha if 
eliminated 
1. Able to concentrate on what 
you are doing? 
0.35 0.82 
2. Lost much sleep over worry? 0.44 0.84 
3. Felt that you are playing  
useful part in things? 
0.41 0.84 
4. Felt capable of making  
decisions about things? 
0.45 0.84 
5. Felt constantly under strain? 0.58 0.82 
6. Felt you could not overcome 
 your difficulties? 
0.34 0.85 
7. Been able to enjoy your 
normal day to day activities? 
0.41 0.84 
8. Been able to face up to your problem? 0.52 0.81 
9. Been feeling unhappy or depressed? 0.53 0.81 
10. Been losing confidence in yourself? 0.48 0.84 
11. Been thinking of yourself  
as a worthless person? 
0.38 0.81 
12. Been feeling reasonably  
happy, all things considered? 
0.37 0.81 
Internal consistency of GHQ-12 Alpha Standardized Alpha 
Whole sample 0.86 0.88 
Men (N=777) 0.85 0.86 
Women (N=826) 0.8 0.82 
Rural areas (N=1015) 0.75 0.78 
Urban areas (N=588) 0.71 0.79 
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The analysis related to internal consistency, 
showed the satisfactory results with Cronbach’s alpha 
above 0.70 (Table 2). All corrected item-total 
coefficients met the criterion value >0.20, with item 
"Felt you could not overcome your difficulties?" being 
the one with the lowest (0.34) and item "Felt 
constantly under strain?" with the highest coefficient 
(0.58) (Table 2). 
Table 3: Factor structure of GHQ-12 using oblique rotation 
(direct oblimin) with maximum likelihood estimates 
 GHQ-12 Questions 
Factor I Social 
management 
Factor II  
Stress 
Factor III 
Self 
confidence 
 1 
Been able to concentrate on what you are 
doing? 
0.49   
 2 Lost much sleep over worry?  0.63  
 3 Felt that you are playing useful part in things? 0.58   
 4 Felt capable of making decisions about things? 0.67   
 5 Felt constantly under strain?  0.78  
 6 Felt you could not overcome your difficulties? 0.5   
 7 
Been able to enjoy your normal day to day 
activities? 
0.71   
 8 Been able to face up to your problem? 0.69   
 9 Been feeling unhappy or depressed?  0.71  
10 Been losing confidence in yourself?   0.63 
11 
Been thinking of yourself as a worthless 
person? 
  0.65 
12 
Been feeling reasonably happy, all things 
considered? 
  0.5 
 Eigen values 3.81 1.14 1.06 
 Variance explained (%) 33.13 14.01 10.03 
 Inter-factor correlations Factor I Factor II Factor III 
 Factor I 1   
 Factor II -0.45 1  
 Factor III 0.19 -0.28 1 
 
The principal component analysis with oblique 
rotation (direct oblimin) with maximum likelihood 
procedure solution was performed and a three-factor 
structure was loaded. The sampling adequacy was 
detected trough Keiser-Meyer-Olkin (KMO = 0.83) and 
Bartlet’s tests of spherecy (P < 0.000). The factor 
structure of the GHQ-12, eigen values and the 
percentage of explained variance of each of the three 
factors are shown in Table 3 and Figure 1.  
 
Figure 1: Eigen values of each factor 
 
Three main factors were obtained: Factor I 
“Social management”, Factor II “Stress” and Factor III 
“Self-confidence”. The results showed that Factor I is 
a major factor that accounts for 33.13% of the 
variance, while Factor II and Factors III are minor 
factors that account for 14.01% and 10.03% of the 
variance respectively. All three factors jointly 
accounted for 57.17% of the variance. Finally the 
results suggested a moderate inter-correlation 
between the three factors. Namely, a higher 
correlation may be observed between Factor II-Stress 
and Factor I – Social management, while the lowest is 
between Factor I-Social Management and Factor III – 
Self-confidence.  
Table 4: Pearson correlation between GHQ-12 and VS 
Variable 1 2 3 4 5 
1 VS- Total score 1     
2 GHQ-12 Stress -0.21 1    
3 GHQ-12 Soc.Man. -0.33 0.3 1   
4 GHQ-12 SelfConf. -0.18 0.01 -0.22 1  
5 GHQ-12-Total score -0.77** 0.75** 0.64** 0.41** 1 
 
*p<0.05 (2-tailed); **p<0.01 (2-tailed) 
 
The validity of the GHQ-12 was confirmed 
using the convergent validity method (Table 4). As 
expected, the results indicated a significant negative 
correlation between GHQ-12 and VS total scores (r =  
-0.77; p<0.01). This indicated that respondents which 
are more distressed have lower levels subjective 
vitality.  
 
 
Discussion 
 
The research paper reports the results of the 
validation study of the Macedonian translation of the 
GHQ-12. The reliability of the GHQ-12 in the general 
Macedonian population was 0.86; standardized alpha 
was 0.88, which supports the GHQ-12 as internally 
reliable. The comparison with indices found in other 
population’s suggested that the results are within the 
acceptable values. In example a study done among 
Japanese adults reported 0.83 for men and 0.85 for 
women, while a study done among Spanish 
population reported 0.76 for men and 0.70 for women 
[33, 11]. Another study reported Cronbach’s alpha of 
0.78 for primary care attendants in  Turkey and the 
GHQ-12 that was validated among the Arabic student 
population showed an alpha of 0.86 [34]. Results 
indicated small gender difference, however with 
slightly higher scores for women (women Cronbach’s 
alpha value was 0.8. standardized alpha 0.82; for men 
0.85, standardized alpha 0.86).  In addition the results 
indicate that every item is correlated with the scale 
total omitting that score.  
This research suggests a three dimensional 
factorial structure of GHQ-12 among the Macedonian 
general population. In accordance to the item content 
in each of the three factors,  Factor I is named Social 
management and included items 1, 3, 4, 6, 7 and 8; 
Factor II  is named Stress and includes items: 2, 5 
and 9; finally Factor III is named Self-confidence and 
included items 10, 11  and 12. In comparison with the 
factor structure obtained by Lopez and Dresch [11] 
the main difference is in the order of the factors. 
Factor I in both studies is equivalent and Factor II in 
their study equals Factor III in our study. In 
comparison to Graetz [23] the differences are found in 
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the factor structure – Factor I in this study is equal to 
Factor II in their study. Factor III is equivalent in both 
studies. In our study Social dysfunction, Stress and 
Self-confidence accounted for 33.13%, 14.01% and 
10.03% respectively of the variance explained; while 
in Graetz research anxiety, social dysfunction and 
loss of confidence accounted for 37%, 12% and 8% 
respectively of the explained variance. Werneke, 
Goldberg, Yalcin and Ustun [35] investigated 
combined data in 15 countries and reported that items 
2 and 5 always loaded together and in many cases 
with the items 9 and 10. In this study items 2, 5 and 9 
loaded together, but item 10 loaded on a separate 
factor. According to Minowa [33] the remaining factors 
designated as social dysfunction, social management, 
confidence etc., were subjects to variation possibly 
due to being more under the influence of the socio-
cultural norms and values that govern the population 
under study.   
In summary, this study provided an 
opportunity to validate the GHQ-12 in a randomly 
selected sample of the Macedonian general 
population. The results from the study suggest that 
the GHQ-12 is an internally reliable instrument and 
valid for use among this population. It contains three 
factors social management (items 1, 3, 4, 6, 7 and 8) 
stress (items 2, 5 and 9) and self-confidence (items 
10, 11 and 12) and its factor structure is in line with 
representative research from other population groups. 
Consequently, the GHQ-12 can be used effectively for 
assessment of the overall psychological well-being 
and detection of non-psychotic psychiatric problems 
among the Macedonian population.  
 
 
References 
1. Demyttenaere K, Bruffaerts R, Posada-Villa J, Gasquet I, 
Kovess V, Lepine J, & Chatterji S. Prevalence, severity, and 
unmet need for treatment of mental disorders in the World 
Health Organization World Mental Health Surveys, 2013.  
2. Goldberg DP, Hillier VF. A scaled version of the Geberal 
Health Questionnaire. Psychological Medicine. 1979; 9: 139-
145. 
3. World Health Organization. WHO Mental Health Action Plan 
2013-2020, 2013. WHO web site 
http://scholar.google.com/scholar?q=WHO+Mental+Health+Ac
tion+Plan+2013-
202&btnG=&hl=en&as_sdt=0%2C5&as_ylo=2013. Accessed 
at 19.10.2014.  
4. Goldberg D, & Williams P. A users guide to the General Health 
Questionnaire. Windsor: NFER-Nelson, 1988. 
5. Richard C, Lussier MT, Gagnon R, Lamarche L. GHQ-28 and 
cGHQ-28: implications of two scoring methods for the GHQ in 
a primary care setting. Social psychiatry and psychiatric 
epidemiology. 2004; 39(3): 235-243.  
6. Goldberg DP, Blackwell B. Psychiatric illness in general 
practice: a detailed study using a new method of case 
identification. British medical journal. 1970; 2(5707): 439.  
7. Goldberg DP, Gater R, Sartorius N, Ustun TB, Piccinelli M, 
Gureje O, Rutter C. The validity of two versions of the GHQ in 
the WHO study of mental illness in general health 
care. Psychological medicine. 1997 ; 27(01): 191-197.  
8. Montazeri A, Harirchi AM, Shariati M, Garmaroudi G, Ebadi M, 
Fateh A. The 12-item General Health Questionnaire (GHQ-12): 
translation and validation study of the Iranian version. Health 
and quality of life outcomes. 2003; 1(1); 66. 
9. Araya R, Wynn R, Lewis G. Comparison of two self-
administered psychiatric questionnaires (GHQ-12 and SRQ-
20) in primary care in Chile.Social Psychiatry and Psychiatric 
Epidemiology. 1992; 27(4):168-173. 
10. Schmitz N, Kruse J, Tress W. Psychometric properties of the 
General Health Questionnaire (GHQ-12) in a German primary 
care sample. Acta Psychiatrica Scandinavica. 1999; 100:462-
468.  
11. López MPS, Dresch V. The 12-Item General Health 
Questionnaire (GHQ-12): reliability, external validity and factor 
structure in the Spanish population. Psicothema. 2008; 20(4): 
839-843. 
12. Pan PC, Goldberg D. A comparison of the validity of GHQ- 12 
and CHQ-12 in Chinese primary care patients in Manchester. 
Psychol Med. 1990; 20:931–940. 
13. Picardi A, Abeni D, Pasquini P. (2001). Assessing 
psychological distress in patients with skin diseases: reliability, 
validity and factor structure of the GHQ‐12. Journal of the 
European Academy of Dermatology and Venereology. 2001; 
15(5):410-417.  
14. Sriram TG, Chandrashekar CR, Isaac MK, Shanmugham V. 
The General Health Questionnaire (GHQ). Social Psychiatry 
and Psychiatric Epidemiology. 1989; 24(6):317-320.  
15. Malakouti SK, Fatollahi P, Mirabzadeh A, Zandi T. Reliability, 
validity and factor structure of the GHQ-28 used among elderly 
Iranians.International Psychogeriatrics. 2007; 19(04):623-634. 
16. Kalliath TJ, O’Driscoll MP, Brough P. A confirmatory factor 
analysis of the General Health Questionnaire‐12. Stress and 
Health. 2004; 20(1):11-20. 
17. Swallow BL, Lindow SW, Masson EA, Hay DM. The use of the 
General Health Questionnaire (GHQ-28) to estimate 
prevalence of psychiatric disorder in early 
pregnancy. Psychology, health & medicine. 2003; 8(2):213-
217. 
18. Costa E, Barreto SM, Uchoa E, Firmo JO, Lima-Costa MF, 
Prince M. Is the GDS-30 better than the GHQ-12 for screening 
depression in elderly people in the community? The Bambui 
Health Aging Study (BHAS). International psychogeriatrics. 
2006; 18(03):493-503.  
19. Corti L. For better or worse? Annual change in smoking, self-
assessed health and subjective well-being. In: Buck N, 
Gershuny J, Rose D, Scott J (ed) In Changing Households: 
The British Household Panel Survey 1990–1992. Colchester: 
University of Essex, 1994:pp. 199–219. 
20. Hankins M. The factor structure of the twelve item General 
Health Questionnaire (GHQ-12): the result of negative 
phrasing?. Clinical Practice and Epidemiology in Mental 
Health. 2008; 4(1):10.  
21. Gouveia VV, Lima TJSD, Gouveia RSV, Freires LA, Barbosa 
LHGM. General Health Questionnaire (GHQ-12): the effect of 
negative items in its factorial structure. Cadernos de Saúde 
Pública. 2012; 28(2):375-384.  
22. Aguado J, Campbell A, Ascaso C, Navarro P, Garcia-Esteve L, 
Luciano JV. Examining the factor structure and discriminant 
validity of the 12-item General Health Questionnaire (GHQ-12) 
among Spanish postpartum women. Assesment. 2012; 
19(4):517-25.  
23. Graetz B. Multidimensional properties of the general health 
questionnaire. Social psychiatry and psychiatric epidemiology. 
1991; 26(3):132-138. 
Stefanovska Petkovska et al. 12-Item General Health Questionnaire among General Population 
_______________________________________________________________________________________________________________________________ 
_______________________________________________________________________________________________________________________________ 
OA Maced J Med Sci. 2015 Sep 15; 3(3):478-483.                                                                                                                                                                        483 
 
24. Politi PL, Piccinelli M, Wilkinson G. Reliability, validity and 
factor structure of the 12‐item General Health Questionnaire 
among young males in Italy. Acta Psychiatrica Scandinavica. 
1994; 90(6):432-437.  
25. Martin AJ. Assessing the multidimensionality of the 12-item 
General Health Questionnaire. Psychological reports. 
1999; 84(3):927-935.  
26. Kuruvilla A, Pothen M, Philip K, Braganza D, Joseph A, Jacob 
KS. The validation of the Tamil version of the 12 item general 
health questionnaire. Indian journal of psychiatry. 
1999; 41(3):217.  
27. Cheung YB. A confirmatory factor analysis of the 12‐item 
General Health Questionnaire among older 
people. International Journal of Geriatric Psychiatry. 202; 
17(8):739-744. 
28. Ryan RM, Frederick CM. On energy, personality and health: 
subjective vitality as a dynamic reflection of well-being. Journal 
of Personality. 1997; 65:529-565. 
29. Nix GA, Ryan RM, Manly JB, Deci EL. Revitalization through 
self-regulation: The effects of autonomous and controlled 
motivation on happiness and vitality. J Expl Soc 
Psych. 1999; 35:266-284. 
30. Gao F, Luo N, Thumboo J, Fones C, Li SC, Cheung YB. Does 
the 12-item General Health Questionnaire contain multiple 
factors and do we need them?. Health and Quality of Life 
Outcomes. 2004; 2(1):63. 
31. Ryan RM, Frederick CM. On energy, personality and health: 
subjective vitality as a dynamic reflection of well-being. Journal 
of Personality. 1997; 65:529-565. 
32. Nix GA, Ryan RM, Manly JB, Deci EL. Revitalization through 
self-regulation: The effects of autonomous and controlled 
motivation on happiness and vitality. J Expl Soc 
Psych. 1999; 35:266-284. 
33. Minowa M. Factor structure of the 12‐item General Health 
Questionnaire in the Japanese general adult 
population. Psychiatry and Clinical Neurosciences. 
2003; 57(4):379-383. 
34. Kihç C, Rezaki M, Rezaki B, Kaplan I, Özgen G, Sagduyu A, 
Özturk MO. General Health Questionnaire (GHQ12 & GHQ28): 
psychometric properties and factor structure of the scales in a 
Turkish primary care sample. Social Psychiatry and Psychiatric 
Epidemiology. 1997; 32(6):327-331.  
35. Werneke U, Goldberg DP, Yalcin I, Üstün BT. The stability of 
the factor structure of the General Health 
Questionnaire. Psychological medicine. 2000; 30(04):823-829.  
 
